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(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure the reliability of 
printing of a recording apparatus by preventing a part of 
residual air bubbles from penetrating into a recording 
head at the time of full duty printing. 
SOLUTION: In such a state that the nozzle forming 
surface of a recording head 7 is sealed by a capping 
means 10, an ink suction sequence including a first 
suction mode sucking ink from a recording head at a low 
flow speed by the negative pressure from a suction 
pump 1 1 and the second suction mode continued to the 
first suction mode and sucking ink from the recording 
head at a high flow speed is executed. In the first 
suction mode, air bubbles remaining on the upstream 
side of a filter member are moved so as to come into 
contact with the filter member and, in the second 
suction mode, the ink is sucked at a high flow speed and 
at least a part of air bubbles in the contact state with 
the filter member pass through the filter member to flow 
in the recording head to be discharged to the capping 
means from the nozzle orifices of the recording head as they are. 
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CLAIMS 



[Claim(s)] 

[Claim l] The ink jet type recording head with which it is loaded on the carriage which 
moves crosswise [ of a record form ] and which carries out the regurgitation of the ink 
droplet from a nozzle orifice, The ink supply needle of the shape of hollow which is open 
for free passage to the ink cartridge which supplies ink to said recording head, and 
derives the ink in a cartridge, The filter member for being arranged on the ink supply 
way between the ink supply needle of the shape of said hollow, and a recording head, 
and removing a foreign matter, In the condition of being the ink jet type recording 
device equipped with a capping means to close the nozzle forming face of said recording 
head, and to receive the negative pressure from a negative pressure generating means, 
and having closed the nozzle forming face of a recording head with said capping means 
The 1st suction mode to which the air bubbles which attract ink by the low rate of flow 
from said recording head, and remain for the upstream of said filter member with the 
negative pressure from said negative pressure generating means are moved so that a 
filter member may be touched, Ink is attracted by the high rate of flow from said 
recording head succeeding this 1st suction mode. The ink jet type recording device 
possessing a cleaning mode selection means to perform the ink suction sequence 
containing the 2nd suction mode which is made to pass said filter member and 
discharges some [ at least ] air bubbles in the condition of having touched the filter 
member. 

[Claim 2] The 1st suction mode performed by said cleaning mode selection means is an 
ink jet type recording device according to claim 1 controlled in the condition almost 
equal to the rate of flow of the ink generated at the time of full duty printing which 
carries out the regurgitation of the ink to coincidence from all the nozzle orifices 
arranged at the nozzle forming face of said recording head. 

[Claim 3} The ink jet type recording device according to claim 1 or 2 with which the ink 



passage formed in said ink supply needle and said filter member are arranged in the 
gravity direction. 

[Claim 4] Said cleaning mode selection means is the ink jet type recording device 
according to claim 1 to 3 constituted so that the suction sequence of the ink which 
contains said 1st suction mode and the 2nd suction mode at the time of the initial 
restoration filled up with ink into the passage of a recording head for the first time 
might be performed. 

[Claim 5] It is the ink jet type recording device according to claim 1 to 4 which an 
elapsed time measurement means to measure the pause elapsed time of a recording 
device possesses [ recording device ] further, and performs alternatively the suction 
sequence of the ink in which said cleaning mode selection means contains said 1st 
suction mode and the 2nd suction mode based on the elapsed time data from an elapsed 
time measurement means, or other ink discharge actuation. 

[Claim 6] It is the ink jet type recording device according to claim 1 to 4 which an 
environmental temperature storage means to memorize the environmental temperature 
in the arrangement location of a recording device possesses [ recording device ] further, 
and performs alternatively the suction sequence of the ink in which said cleaning mode 
selection means contains said 1st suction mode and the 2nd suction mode based on the 
environmental temperature data from an environmental temperature storage means, or 
other ink discharge actuation. 

[Claim 7] A number measurement means of use cartridges to count up the number of 
use cartridges for which ink was exchanged after the initial restoration with which it is 
filled up into the passage of a recording head for the first time possesses further. Said 
cleaning mode selection means is based on the number data of use cartridges from the 
number measurement means of use cartridges. The suction sequence of the ink 
containing said 1st suction mode and the 2nd suction mode, or the ink jet type recording 
device according to claim 1 to 4 which performs other ink discharge actuation 
alternatively. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the cleaning sequence technique 
in__which of poor printing is not generated, about the ink jet type recording device 
possessing the pump unit which attracts the building envelope of a capping means to 
close the nozzle forming face of a recording head to the non printing area of said 
recording head, and this capping means, to negative pressure with the air bubbles 
which remained in the ink supply way which leads to especially a recording head while 
an ink jet type recording head is carried on the carriage which moves crosswise [ of a 
record form ] . 
[0002] 

[Description of the Prior Art] Since graphic operation can perform comparatively easily 
by development of a personal computer, the recording device which is displayed on a 
display and which can output the hard copy of a color picture for high quality, for 
example is called for. In order to meet such a demand, the recording device which 
carried the ink jet type recording head is offered. This ink jet type recording device has 
the comparatively small noise at the time of printing, and since it can form a dot small 
moreover by the high consistency, it is used for many printings which include color 
printing in these days. 

[0003] Record is performed by making an ink droplet breathe out to a record form, such 
an ink jet type recording apparatus being equipped with the ink jet type recording head 
which receives supply of the ink from an ink cartridge, and the paper feed means to 
which a record form is relatively moved to a recording head, and moving a recording 
head crosswise [ of a record form ] on carriage. And on carriage, the recording head in 
which the regurgitation [ black ink and yellow cyanogen, and each color ink of a 
Magenta ] is possible is carried, and full color printing is enabled by changing the 



regurgitation rate of not only the text print in black ink but each ink. 
[0004] Said ink jet type recording head has further adhesion of dust and the problem of 
causing poor printing by mixing of air bubbles etc. again, by the rise of the ink viscosity 
resulting from evaporation of the solvent from a nozzle orifice, and solidification of ink 
on the relation which prints by making a record form breathe out from a nozzle the ink 
pressurized at the pressure generating room as an ink droplet. 

[0005] For this reason, the ink jet type recording device is equipped with the capping 
means for closing the nozzle orifice of a recording head at the time of non-printed, and 
the cleaning equipment which cleans a nozzle plate if needed. When blinding arises in a 
nozzle orifice, this capping means closed the nozzle plate by the cap member, and it not 
only functions as a lid which prevents desiccation of the ink of a nozzle orifice described 
above to the relaxation time of printing, but is equipped with the function which 
attracts ink from a nozzle orifice and cancels the blinding by ink solidification of a 
nozzle orifice, and the poor ink regurgitation by cellular mixing into ink passage with 
the negative pressure from a suction pump. 

[0006] The compulsory suction discharge processing of ink performed for accumulating, 
in which the blinding of a recording head and cellular mixing into ink passage are made 
to cancel Usually, the case where it is called cleaning actuation and printing is resumed 
after the pause of the long duration of equipment, Moreover, after performing when a 
cleaning switch is operated, in order that a user may cancel that the quality of a record 
image deteriorated, and making an ink droplet discharge with negative pressure, it is 
processing accompanied by the wiping actuation on the front face of head by the 
cleaning member which consists of elastic plates, such as rubber. 

[0007] On the other hand, in this noncommercial kind of recording apparatus, it is 
constituted so that it can equip removable from that upper part on the carriage with 
which each ink cartridge which enclosed said black ink and color ink carried the 
recording head, and each cartridge is constituted so that ink may be supplied to carriage 
to a recording head through the hollow-like ink supply needle (henceforth a hollow 
needle) carried upward. 
[0008] 

[Problem(s) to be Solved by the Invention] By the way, in a recording device which was 
described above, it is required that the ink which the passage where the ink within a 
recording head flows is constituted very minutely, therefore is supplied to a recording 
head from an ink cartridge should be in a pure condition without mixing of foreign 
matters, such as dust. That is, when foreign matters, such as dust, are mixing, also in 
the ink passage of a recording head, especially, a narrow ink feed hopper and the 



problem of getting a foreign matter blocked in a part for nozzle opening occur, it 
becomes impossible to perform emiocytosis of normal ink by this, and, in many cases, 
recovery of the function of a recording head becomes impossible. 

[0009] Then, he arranges the filter member which removes a foreign matter, and is 
trying to prevent invasion of the foreign matter by the side of a recording head by this 
filter member generally between the upperpartofa-river sides of the recording head in 
ink passage, for example, the head case which supports said hollow needle and this 
hollow needle. 

[0010] On the other hand, in order to realize improvement in the speed of printing speed 
in these days, the electrical signal which joins the actuator for the number of nozzles for 
carrying out the regurgitation of the ink also increasing, and making ink. breathe out is 
also high-frequency ized increasingly. For this reason, the consumption of the ink per 
unit time amount is also increasing rapidly. 

[0011] In connection with this, though the amount of ink which passes said filter 
member is also natural, it increases, and in order to stop the dynamic pressure 
(pressure loss) which a filter member has, it is necessary to enlarge area of a filter 
member. Therefore, the ink passage where a filter member is arranged is made as 
[ constitute / up and down /, respectively / on both sides of a filter member / the 
taper-like space section ]. For this reason, the problem of being in the condition that air 
bubbles always piled up is held in the space section of the shape of a taper by the side of 
the upper part of a filter member. 

[0012] Drawing 11 (b) shows the situation, the upper part is equipped with an ink 
cartridge, and a sign 21 shows the hollow needle for deriving the ink stored by the ink 
cartridge. It is made by the shape of acute and opening of two or more ink derivation 
hole 21a is carried out to that part, and the upper limit section of this hollow needle 21 
is constituted so that ink can be derived from an ink cartridge through this ink 
derivation hole 21a. Moreover, the end face section of this hollow needle 21 is made at 
last by the shape of breadth, and taper-like space section 21b is formed in that interior. 
[0013] On the other hand, taper-like space section 71a is formed also in the head case 71 
of a recording head where the end face section of said hollow needle 21 is attached, and 
the filter member 22 is arranged between the end face section of said hollow needle 21 
which sandwiches these space sections, and the head case 71. And it is constituted so 
that passage of foreign matters, such as dust mixed in ink, may be prevented by this 
filter member 22. 

[0014] Especially in the initial restoration with which the ink passage formed in the 
hollow needle 21 and said filter member 22 fill up ink into the passage of a recording 



head for the first time in the condition are arrange in the gravity direction, the 
phenomenon in_which of air bubbles A remain to taper-like space section 21b formed in 
the hollow needle 21 in the upper part of the filter member 22 occurs so that he may 
understand also from the configuration showed in drawing 11 . 

[0015] In order to lessen these residual air bubbles A, it is impossible to remove the 
residual air bubbles A fundamentally based on the operation with conflicting 
increase -izing of the area of the filter member for stopping the dynamic pressure which 
the filter member of what is attaining optimization on structure has and problem with 
said residual air bubbles. 

[0016] When the suction pump which attracts the nozzle forming face of a recording 
head to negative pressure at the time of initial restoration of ink tends to be driven at 
high speed and it is going to increase the rate of flow of ink there, as it is shown in 
drawing 11 (b), it is pushed aside by the residual air bubbles A which exist in the 
upstream of the filter member 22 in a part [ **** ], and the phenomenon in_which of ink 
flows in the other part occurs, and it becomes difficult to discharge the residual air 
bubbles A the place which is a join office. 

[0017] On the other hand, as described above, after air bubbles A have remained, 
perform printing, and when the condition of this printing is full duty (the regurgitation 
of the ink is carried out to coincidence on the highest frequency from all nozzle orifices) 
The air bubbles A which remain to the upstream of the filter member 22 move near the 
filter member 22 slowly with the flow of ink, as shown in drawing 11 (Ha), become flat 
[ like ], remain in the upper part of the filter member 22, and will be in the condition of 
maintaining balance by the rate of flow of ink. 

[0018] When full duty printing is continued in the condition by which it was especially 
shown in drawing 11 (Ha), some air bubbles A pass the filter member 22 slightly, it 
reaches the ink passage in a recording head, these air bubbles are overdue in the ink 
passage in a recording head, the so-called cushion operation which absorbs the pressure 
variation generated at the pressure room is done so, and the problem that where of the 
regurgitation of the ink from a recording head lapses into impossible is generated. 
[0019] Moreover, said residual air bubbles A in the upstream of the filter member 22 
also have the problem of growing up gradually, with the pause elapsed time of a 
recording device, and, as for said residual air bubbles A, the growth degree changes also 
in the operating environment temperature of a recording device. In such a condition, 
when recovery action of the ink regurgitation function of a recording head and the 
so-called cleaning actuation are performed, the address of the residual air bubbles A 
changes, the filter member 22 is passed and the situation of trespassing upon the ink 



passage in a recording head is also generated. In such a case, slight cleaning actuation 
which was described above results in giving a damage to a recording head rather. 
[0020] This invention is made in view of many problems which were described above, 
< and it aims at offering the ink jet type recording device which gave the cleaning 
sequence which can abolish generating of poor printing under the effect of the residual 
air bubbles described above at the time of real use of a recording device while reducing 
the amount of the air bubbles which remain for the upstream of a filter member as 
much as possible. 
[0021] 

[Means for Solving the Problem] The ink jet type recording device concerning this 
invention accomplished in order to attain the above mentioned purpose The ink jet type 
recording head with which it is loaded on the carriage which moves crosswise [ of a 
record form ] and which carries out the regurgitation of the ink droplet from a nozzle 
orifice, The ink supply needle of the shape of hollow which is open for free passage to the 
ink cartridge which supplies ink to said recording head, and derives the ink in a 
cartridge, The filter member for being arranged on the ink supply way between said ink 
supply needles and recording heads, and removing a foreign matter, In the condition of 
being the ink jet type recording device equipped with a capping means to close the 
nozzle forming face of said recording head, and to receive the negative pressure from a 
negative pressure generating means, and having closed the nozzle forming face of a 
recording head with said capping means The 1st suction mode to which the air bubbles 
which attract ink by the low rate of flow from said recording head, and remain for the 
upstream of said filter member with the negative pressure from said negative pressure 
generating means are moved so that a filter member may be touched, Ink is attracted by 
the high rate of flow from said recording head succeeding this 1st suction mode. A 
cleaning mode selection means to perform the ink suction sequence containing the 2nd 
suction mode which is made to pass said filter member and discharges some [ at least ] 
air bubbles in the condition of having touched the filter member possesses. 
[0022] In this case, as for the 1st suction mode performed by said cleaning mode 
selection means, it is desirable to control in the condition almost equal to the rate of 
flow of the ink generated at the time of full duty printing which carries out the 
regurgitation of the ink to coincidence from all the nozzle orifices arranged at the nozzle 
forming face of said recording head. 

[0023] And suction control of the above mentioned ink can do so discharge or a reduction 
operation of desirable residual air bubbles in the gestalt by which the ink passage and 
the filter member of an ink supply needle have been arranged in the gravity direction. 



[0024] Moreover, as for said cleaning mode selection means, it is desirable to perform 
the suction sequence of the ink which contains said 1st suction mode and the 2nd 
suction mode at the time of the initial restoration filled up with ink into the passage of a 
recording head for the first time. 

[0025] And in the gestalt of desirable operation of this invention, an elapsed time 
measurement means to measure the pause elapsed time of a recording device is 
provided further, and said cleaning mode selection means is constituted so that the 
suction sequence of the ink containing said 1st suction mode and the 2nd suction mode 
or other ink discharge actuation may be alternatively performed based on the elapsed 
time data from an elapsed time measurement means, 

[0026] Moreover, in the gestalt of other desirable operations of this invention, an 
environmental temperature storage means to memorize the environmental temperature 
in the arrangement location of a recording device is provided further, and said cleaning 
mode selection means is constituted so that the suction sequence of the ink containing 
said 1st suction mode and the 2nd suction mode or other ink discharge actuation may be 
alternatively performed based on the environmental temperature data from an 
environmental temperature storage means. 

[0027] Furthermore, it sets in the gestalt of other desirable operations of this invention. 
A number measurement means of use cartridges to count up the number of use 
cartridges for which ink was exchanged after the initial restoration with which it is 
filled up into the passage of a recording head for the first time is provided. Said cleaning 
mode selection means is constituted so that the suction sequence of the ink containing 
said 1st suction mode and the 2nd suction mode or other ink discharge actuation may be 
alternatively performed based on the number data of use cartridges from the number 
measurement means of use cartridges. 

[0028] According to the ink jet type recording device constituted as mentioned above, a 
cleaning mode selection means performs the ink suction sequence containing the 2nd 
suction mode which attracts ink by the high rate of flow from a recording head 
succeeding the 1st suction mode which attracts ink by the low rate of flow from a 
recording head, and this 1st suction mode. By performing this 1st suction mode, ink is 
attracted by the low rate of flow, the air bubbles which remain for the upstream of a 
filter member move so that a filter member may be touched, and the cross- section 
configuration of the whole air bubbles is flat. And by performing the 2nd suction mode 
following this, ink is attracted by the high rate of flow, and some [ at least ] air bubbles 
in the condition of having touched the filter member pass said filter member, flow in a 
recording head, and are discharged by the capping means from the nozzle orifice of a 



recording head as it is. 

[0029] Consequently, the amount of the air bubbles which remain to the upstream of 
said filter member is reduced, and can abolish generating of poor printing under the 
effect of the residual air bubbles described above at the time of real use of a recording 
device. That is, since the amount of the residual air bubbles in the upstream of a filter 
member is reduced by the above mentioned ink suction sequence, the air bubbles move 
to the upper part side of a hollow needle by buoyancy, and it disappears from all nozzle 
orifices that residual air bubbles are drawn close by the rate of flow of ink to a filter 
member also in the condition of the full duty (full solid printing) which carries out the 
regurgitation of the ink to coincidence. 

[0030] In order to realize such an operation, as for said 1st suction mode, it is desirable 
to control in the condition almost equal to the rate of flow of the ink generated at the 
time of full duty printing, it is performing such control, it is prevented that some 
residual air bubbles invade into a recording head side at the time of printing of actual 
full duty, and the dependability of printing of a recording device is guaranteed. 
[0031] 

[Embodiment of the Invention] Hereafter, the ink jet type recording device concerning 
this invention is explained based on the gestalt of operation shown in drawing. Drawing 
1 shows the whole body configuration of a recording device to which this invention was 
applied by the perspective view. In drawing 1 , a sign 1 is carriage, and through the 
timing belt 3 driven by the carriage motor 2, it is constituted so that it may show around 
at the guide member 4 and both-way migration may be carried out at the shaft 
orientations of a platen 5. 

[0032] The side which counters the record form 6 of carriage 1 is loaded with the ink 
cartridge 8 for blacks which the ink jet type recording head 7 is carried, and supplies 
ink to said recording head 7 in the upper part, and the ink cartridge 9 for colors 
removable. 

[0033] The sign 10 in drawing is a capping means arranged /in the non-printing area 
(home position), and when said recording head 7 moves right above, it is constituted so 
that the nozzle forming face of a recording head 7 can be closed. And under the capping 
means 10, the suction pump 11 for giving negative pressure to the building envelope of 
the capping means 10 is arranged. 

[0034] Said capping means 10 functions as a lid which prevents desiccation of the nozzle 
orifice of the recording head 7 in the idle period of a recording device, and also it 
functions as an ink receptacle at the time of the Flushing actuation to which a driving 
signal without the relation to printing in a recording head is impressed, and air ejecting 



of the ink droplet is carried out, makes the negative pressure from said suction pump 11 
act on a recording head 7 further, and has the function as a means attract ink. And in 
case the wiping member 12 which consists of elastic plates, such as rubber, is arranged 
near the capping means 10 and carriage 1 carries out both- way migration at the capping 
means 10 side, it is constituted so that the wiping actuation which wipes away the 
nozzle forming face of a recording head 7 may be made. 

[0035] Drawing 2 indicates typically the configuration of the suction pump 11 connected 
to this to be the capping means 10 carried in the recording device shown in drawing 1 . 
Rectangle -like cap case 10a by which the top face was opened wide, and cap member 
10b which consists of flexible matter, such as a rubber ingredient contained in cap case 
10a, possess the capping means 10, and cap member 10b is formed in the condition that 
the top edge projected a little rather than cap case 10a. And ink absorber 10c formed 
with the porous material is contained by the inner pars basilaris ossis occipitalis of cap 
member 10b, and this ink absorber 10c is held by lOd of supporters formed in cap 
member 10b at one. 

[0036] Moreover, as cap case 10a and cap member 10b are penetrated in the lower base 
section of cap case 10a, respectively, suction opening ltie and If of atmospheric-air clear 
apertures are formed in it. And the suction pump 11 is connected to suction opening lOe 
of cap case 10a through the tube Tl, and the discharge side of this suction pump 11 is 
connected to the ** ink tank 13. Furthermore, the atmospheric-air disconnection bulb 
14 is connected to lOf of atmospheric-air clear apertures of cap case 10a through the 
tubeT2. 

[0037] On the other hand, the sign 7 in drawing 2 shows the recording head, and when 
it moves to the upper part of the capping means 10, this recording head 7 is constituted 
so that the closure (capping) of the nozzle forming face, i.e., nozzle plate, 7a may be 
carried out by said cap member 10b. Two or more nozzle orifice 7b is formed in said 
nozzle plate 7a, and it is constituted by the operation of piezoelectric transducer 7c 
arranged corresponding to each nozzle orifice 7b so that each color ink, such as black ink 
and yellow, cyanogen, and a Magenta, may be breathed out. 

[0038] In the above configuration, where the atmospheric-air disconnection bulb 10 is 
closed, the suction effect of the ink for making discharge of the residual air bubbles in 
said recording head or the hollow needle mentioned later and the blinding of a nozzle 
orifice cancel is performed, while it sticks cap member 10b to nozzle plate 7a of a 
recording head 7, as shown in drawing 2 . 

[0039] That is, by operating a suction pump 11 in this condition, negative pressure is 
given to the building envelope of cap member 10b, and ink is discharged from nozzle 



orifice 7b. After attracting and discharging the ink of a constant rate, a suction pump 11 
is suspended. If said atmospheric- air disconnection bulb 14 is made to open when 
discharge of ink continues and the negative pressure inside a cap member decreases to 
some extent in connection with it also after that, atmospheric air will be introduced in a 
cap member and internal negative pressure will be canceled. And the actuation which 
sends into the ** ink tank 13 the ink discharged in the cap member through a tube Tl is 
made by operating a suction pump 11 again in the condition of having made the 
atmospheric-air disconnection bulb 14 opening. 

[0040] Next, drawing 3 shows the situation of equipping with an ink cartridge the upper 
part of the recording head carried in carriage, in the state of a cross section. In the 
bottom side of the head case 71 which constitutes a recording head 7, nozzle plate 7a is 
arranged as shown also in drawing 2 , two or more nozzle orifice 7b is formed in this 
nozzle plate 7a, and actuator 7c by the piezoelectric transducer is arranged 
corresponding to each nozzle orifice 7b. And 7d of ink communication passage is formed 
in the head case 71 toward the upper part from nozzle orifice 7b and its actuator 7c part. 
[0041] Four hollow needles 21 are arranged in the upper part of said head case 71 at the 
erection condition, and 7d of each ink communication passage formed in said head case 
71 is opened for free passage by the ink passage in each hollow needle 21, respectively. 
In addition, the circumference configuration by which four hollow needles 21 and the 
filter member 22 have been arranged is made identically, respectively, this is as having 
already explained in drawing 11 , therefore the same sign is given to the same part and 
the detailed explanation is omitted. 

[0042] The ink supply needle 21 of the left end in drawing 3 is for supplying black ink, 
and toward this ink supply needle 21, it is constituted so that the black ink cartridge 8 
can load from arrowhead B from that upper part. 

[0043] As for this black ink cartridge 8, ink is stored in the condition that the greater 
part of that upper part is made by ink reservoir room 8a, and porosity member 8b was 
contained by this ink reservoir room 8a, and black ink sank into porosity member 8b. 
Moreover, opening 8c is formed in the bottom section of ink reservoir room 8a, and 8d of 
seal members made of rubber is inserted in in this opening 8c. And film member 8e is 
stuck on the lower limit section of opening 8c, and the seal is carried out so that an 
internal ink solvent may not vaporize during storage of a cartridge. 
[0044] By pushing in the above mentioned cartridge 8 in the direction of arrow head B, 
as shown in drawing 3 , the ink supply needle 21 penetrates said film member 8e, and 
8d of seal members made of said rubber with which the cartridge 8 was equipped as 
shown in drawing 4 joins to the perimeter of the ink supply needle 21, and it will be a 



cartridge 8 in a loading condition. And it is made as [ supply / through ink derivation 
hole 21a formed in the point of the ink supply needle 21 / from an ink cartridge 8 / to a 
recording head side / ink ] . 

[0045] On the other hand, to the color ink cartridge 9, as shown in drawing 3 , the ink 
reservoir room which contains yellow, cyanogen, and each color ink of a Magenta 
according to an individual is formed, these are formed in one, and each configuration 
omits detailed explanation of each configuration identically to the above mentioned 
black ink cartridge 8 therefore. 

[0046] Also in this color ink cartridge 9, by pushing in in the direction of arrowhead C 
shown in drawing 3 , it will be in a loading condition, respectively with the three 
remaining ink supply needles 21 established on the head case 71 of a recording head, 
and as shown in drawing 4 , it is made as [ supply / to a recording head side / each color 
ink]. 

[0047] Next, drawing 5 shows the example of the control circuit carried in the recording 
device of a configuration of having described above. In addition, in drawing 5 , the same 
sign shows the already explained recording head 7, ink cartridges 8 and 9, the capping 
means 10, the suction pump 11, the ** ink tank 13, and the atmospheric-air 
disconnection bulb 14, therefore the explanation is omitted. 

[0048] A sign 30 is a printing control means, it generates bit map data based on the 
print data from the host computer of a recording apparatus, generates a driving signal 
by the head driving means 31 based on this data, and makes ink breathe out from a 
recording head 7 in drawing 5 . The head driving means 31 outputs the driving signal 
for the Flushing actuation other than the driving signal based on print data to a 
recording head 7 in response to the Flushing command signal from the Flushing control 
means 32, and it is constituted also so that air ejecting of the ink which is unrelated to 
printing can be performed. 

[0049] A sign 33 is a cleaning control means, the pump driving means 34 and the 
atmospheric-air disconnection bulb 14 operate by the command from this cleaning 
control means 33, and it is constituted so that drive control of the suction pump 11 as a 
negative pressure generating means may be carried out. 

[0050] Moreover, a printing control means 30, a cleaning command detection means (CL 
command detection means) 35, and a cleaning mode selection means 38 are consisted of 
by the cleaning control means 33 so that a command signal may be supplied. In addition, 
the command switch 36 is connected to the cleaning command detection means 35, and 
when a user does the push operation of this switch 36, it is constituted so that said 
command detection means 35 may be operated and cleaning actuation by the manual 



may be performed. 

[0051] A sign 37 is a cartridge detection means, and the switch (not shown) which 
detects whether it is equipped with ink cartridges 8 and 9, respectively is arranged in 
this cartridge detection means 37 by the cartridge holder of carriage 1, and this signal is 
constituted so that a host computer may be supplied. 

[0052] On the other hand, it is constituted by said cleaning mode selection means 38 so 
that each data from the number measurement means 39 of cartridges, the elapsed time 
measurement means 40, and the environmental temperature storage means 41 may be 
supplied. 

[0053] Said number measurement means 39 of cartridges is equipped with the function 
which counts up the number of use cartridges for which ink was exchanged after the 
initial restoration with which it is filled up into the passage of a recording head for the 
first time. That is, in said host computer, in said cartridge detection means 37, it is 
made as [ grasp / the condition (status) about whether it is equipped with the cartridge ], 
and the number measurement means 39 of cartridges reads said status signal in said 
host computer, and it acts so that the number of use cartridges (N) exchanged after 
initial restoration may be counted up. 

[0054] Moreover, said elapsed time measurement means 40 measures the pause elapsed 
time of a recording device, and it acts so that this may also count the elapsed time after 
OFF of the power source of a recording device of operation based on the status signal in 
said host computer. Furthermore, said environmental temperature storage means 41 
memorizes the environmental maximum temperature at the time of the last use of a 
recording device, and this memorizes the maximum temperature of the environmental 
temperature obtained with the thermistor 42 arranged in equipment. 
[0055] The number data of use cartridges obtained, respectively from the number 
measurement means 39 of these cartridges, the elapsed time measurement means 40, 
and the environmental temperature storage means 41, A cleaning mode selection means 
38 to receive elapsed time data and environmental temperature data Based on each of 
these data, access ROM43, choose cleaning mode which was described for example, in 
the map format in ROM43 and which is mentioned later, and it sets at the time of the 
injection of the power source of an airline printer of operation. It acts so that one of 
cleaning modes later mentioned to the cleaning control means 33 may be performed. 
[0056] Drawing 6 shows the operating sequence at the time of performing cleaning 
actuation with a flow chart in the recording apparatus by the above configuration. In 
addition, the cleaning actuation shown in drawing 6 shows the operating sequence of 
the usual cleaning performed when a user does the push operation of the manual switch 



36 shown in drawing. 

[0057] That is, if the command of cleaning treatment is received, in step Sll, the 
cleaning control means 33 will be passing the upper part of the wiping member 12 
which was made to move a recording head to a non printing area side, and has been 
arranged at the part concerned, and will perform wiping actuation of the nozzle plate of 
a recording head 7. In the processing which makes ink attract compulsorily from a 
recording head with the capping means 10 following a degree, wiping actuation in this 
step Sll is performed in order to raise the adhesion of the recording head to a cap 
member. 

[0058] Then, in step S12, a recording head moves onto the capping means 10, and the 
closure of the nozzle plate 7a of a recording head is carried out by cap member 10b. 
Then, by carrying out predetermined time actuation of the suction pump 11, actuation 
of this suction which attracts comparatively a lot of ink from a recording head is 
performed. 

[0059] In addition, in this case, said suction pump 11 is constituted so that it may drive 
by the pulse motor (not shown), and said suction actuation can be controlled by 
controlling the pulse number of the unit time amount given to a pulse motor. 
[0060] Next, in step S13, the atmospheric -air disconnection bulb 14 opened for free 
passage by the capping means 10 is opened, and when the suction pump 11 which is 
open for free passage for the capping means 10 operates, the ink attracted in the cap 
member is discharged by the waste ink tank 13. 

[0061] Then, in step S14, as for a recording head, little suction actuation (minute 
amount suction l) of ink is again performed by the capping means 10. this should foam 
the air bubbles which invaded from the nozzle orifice of a recording head in little suction 
actuation - it carries out so that there may be nothing. In this case, it draws in by 
driving a suction pump 11 at a low speed, where the atmospheric-air disconnection bulb 
14 is closed. 

[0062] And in step S15, the atmospheric-air disconnection bulb 14 opened for free 
passage by the capping means 10 is opened, and when the suction pump 11 which is 
similarly open for free passage for the capping means 10 operates, the ink attracted in 
cap member 10b is discharged by the waste ink tank 13. 

[0063] Furthermore, in step S16, a recording head 7 passes through the wiping member 
12 top, and receives wiping actuation, and the ink bubble adhering to the nozzle plate 
front face of a recording head is removed by this wiping actuation. 

[0064] Then, in step S17, a recording head receives little suction actuation (minute 
amount suction 2) of ink with the capping means 10 again. This is cleaning actuation of 



finishing and recovers the irregular meniscus in each nozzle orifice of a recording head. 
[0065] Then, in step S18, the atmospheric- air disconnection bulb 14 which is open for 
free passage for the capping means 10 is opened, and when the suction pump 11 which 
is open for free passage for the capping means 10 operates, the ink attracted in cap 
member 10b is discharged by the waste ink tank 13. 

[0066] Then, in step S19, a recording head receives wiping actuation of finishing which 
passes through the wiping member 12 top, and shifts to the weight (standby) actuation 
in step S20. This weight actuation waits for natural disappearance of the very small air 
bubbles which invaded from the nozzle orifice, after the predetermined weight time 
amount progress by step S20, in step S21, the closure of the recording head is carried 
out and cleaning treatment ends it with the capping means 10. 

[0067] The cleaning treatment explained above is discharge of the ink mainly thickened 
in the recording head and the blinding recovery of the nozzle orifice of a recording head, 
or the usual cleaning treatment made for the purpose of discharging the air bubbles 
which piled up in the ink passage of a recording head. On the other hand, in response to 
the command from ;the cleaning mode selection means 38, said cleaning control means 
33 is constituted so that the cleaning treatment for reducing discharge or its amount 
may also perform the air bubbles A which remained to the upstream of the filter 
member 22 arranged between the end face section of the hollow needle 21, and head 
case 71a. 

[0068] It supposes that the cleaning treatment in this case is called two-step cleaning, 
and this two-step cleaning is carried out with a gestalt as shown in drawing 7 . That is, 
the property shown in the Johan section in drawing 7 shows the pulse number per 
[ which is added to the pulse motor described above for driving a suction pump 11 ] unit 
time amount (Hz) with relation with elapsed time (t). 

[0069] That is, to the pulse motor which drives a suction pump 11 at the time of 
initiation of two-step cleaning (tl), the driving pulse (if it puts in another way XXXXHz) 
of XXXX is impressed per second, and as this shows to the bottom half section of 
drawing 7 , ink is attracted by the rate of flow of VI. 

[0070] This rate of flow VI is equivalent to the 1st suction mode which attracts ink by 
the low rate of flow of extent to which the air bubbles A which remain for the upstream 
of said filter member 22 are moved so that a filter member may be touched, and the rate 
of flow VI of the ink at this time is equivalent also to the full duty which carries out the 
regurgitation of the ink to coincidence on the highest frequency from the nozzle orifice of 
a recording head. Thereby, as said drawing 11 (Ha) showed, the residual air bubbles A 
move near the filter member 22 slowly with the flow of ink, become flat [ like ], remain 



in the upper part of the filter member 22, and will be in the condition of maintaining 
balance by the rate of flow of ink. 

[0071] The range from the time amount (t2) following this to (t3) is controlled to impress 
the driving pulse (if it to put in another way YYYYHz) of YYYY to the pulse motor 
which drives a suction pump 11 in per unit time amount per second which is a bigger 
pulse number. As this shows to the bottom half section of drawing 7 , ink is attracted by 
the rate of flow of V2. As shown in drawing 8 (b), some residual air bubbles A which 
become flat [-like ] and remain in the upper part of the filter member 22 by this pass the 
filter member 22, and it is absorbed by the ink passage of a recording head, and it is 
discharged from a nozzle orifice with ink as it is at a capping means side. 
[0072] Consequently, the amount of the residual air bubbles A in the upstream of the 
filter member 22 is reduced, and serves as extent which remains in the upper part of the 
hollow needle 21 as shown in drawing 8 (b). In residual extent of the air bubbles A 
shown in this drawing 8 (b), even if, it is lost that it can draw near to the filter member 
22 by the rate of flow of the ink at that time also in printing actuation of full duty, and 
generating of poor printing under the effect of the residual air bubbles A described 
above at the time of real use of a recording device can be abolished. 

[0073] Next, drawing 9 and drawing 10 explain an operation of the cleaning mode 
selection means 38 in drawing 5 , and show the situation of performing alternatively the ' 
Flushing actuation to which a driving signal without the relation to printing in a 
recording head is impressed, and air ejecting of the ink droplet is carried out or the 
usual cleaning actuation shown in drawing 6 , and two-step cleaning actuation further 
shown in drawing 7 . 

[0074] Drawing 9 first shows said Flushing actuation and the map gestalt made to act 
so that cleaning actuation or two step cleaning actuation may usually be selected based 
on the number data of use cartridges from the number measurement means 39 of 
cartridges (N), and the elapsed time data (Tl) from the elapsed time measurement 
means 40, and this selection data is described by said ROM43. 

[0075] That is, when the number N of exchange of the cartridge after the initial 
restoration obtained from the number measurement means 39 of cartridges is under "5", 
the amount of the residual air bubbles A which exist in the upstream of a filter 22 is 
comparatively large, therefore it is controlled regardless of the elapsed time Tl from 
after the power source OFF of the equipment obtained by the elapsed time 
measurement means 40 so that two-step cleaning actuation is performed altogether. If 
it puts in another way, it will be made as [ perform / altogether / when the number of 
exchange of an ink cartridge is less than five / at least, / from the time of initial 



restoration, / two step cleaning actuation ]. 

[0076] moreover, when the number N of exchange of the cartridge after the initial 
restoration obtain from the number measurement means 39 of cartridges be more than 
"5", the amount of the residual air bubbles A which exist in the upstream of a filter 22 be 
in the already comparatively small condition, the elapsed time Tl from after the power 
source OFF of equipment be cause how in this case, and it act so that cleaning mode 
may be choose. 

[0077] That is, when said elapsed time Tl is less than 80 hours, since there is little 
elapsed time, the degree the residual air bubbles A carry out [ a degree ] natural growth 
is small, therefore recovery of the function of a recording head can be aimed at by the 
Flushing processing. Moreover, when said elapsed time Tl is 80 hours or more and less 
than 420 hours, the ink in a recording head thickens, possibility that blinding has 
arisen in the nozzle orifice of a recording head is large, and the above mentioned usual 
cleaning is performed in this case. 

[0078] When said elapsed time Tl is furthermore 420 hours or more, the degree the 
residual air bubbles A are carrying out [ the degree ] natural growth is large, therefore 
two-step cleaning is performed and it is made as [ discharge / some residual air bubbles / 
at least / of the upstream of a filter member ] . 

[0079] Moreover, drawing 10 shows said Flushing actuation and the map gestalt made 
to act so that cleaning actuation or two - step cleaning actuation may usually be selected 
based on the data in which the environmental maximum temperature at the time of the 
last use of the equipment obtained from the environmental temperature storage means 
41 (Te) is shown, and the elapsed time data (Tl) from said elapsed time measurement 
means 40, and this is similarly described by said ROM43. 

[0080] That is, when it is the case where the environmental maximum temperature Te 
is less than 30 degrees C and said elapsed time Tl is 80 or less hours, there are few 
increments in the volume by expansion of the residual air bubbles A, and the degree in 
which the residual air bubbles A carry out natural growth is also small [ increments ]. 
Therefore, recovery of the function of a recording head can be aimed at by the Flushing 
processing in this case. 

[0081] Moreover, it is the case where the environmental maximum temperature Te is 
less than 30 degrees C, and when said elapsed time Tl is 80 hours or more and less than 
420 hours, the ink in a recording head thickens, possibility that blinding has arisen in 
the nozzle orifice of a recording head is large, and the above mentioned usual cleaning is 
performed in this case. 

[0082] Furthermore, when it is the case where the environmental maximum 



temperature Te is less than 30 degrees C and said elapsed time Tl is 420 hours or more, 
the degree the residual air hubbies A are carrying out [ the degree ] natural growth is 
large, therefore two-step cleaning is performed and it is made as [ discharge / some 
residual air bubbles / at least ] . 

[0083] When said environmental maximum temperature Te is 30 degrees C or more, the 
degree residual air bubbles have grown to be by thermal expansion is large, therefore 
two step cleaning is altogether performed regardless of said elapsed time Tl, and it is 
made as [ discharge / some residual air bubbles / at least ] further again. 
[0084] In addition, although he is trying for the control gestalt of cleaning shown in 
drawing 8 and drawing 9 to choose the gestalt of cleaning with two functions of the 
number of use cartridges, and elapsed time, and two functions of an environmental 
maximum temperature and elapsed time, respectively You may make it choose the 
gestalt of cleaning in simple with the respectively independent function of the number 
of use cartridges, elapsed time, and an environmental maximum temperature. Or it can 
also be made to constitute so that said 3 data may be formed in the map of three 
dimensions and the gestalt of cleaning may be chosen from three functions. 
[0085] 

[Effect of the Invention] In the condition of having closed the nozzle forming face of a 
recording head with the capping means by the above explanation according to the ink 
jet type recording device concerning this invention so that clearly The 1st suction mode 
which attracts ink by the low rate of flow from a recording head with the negative 
pressure from a negative pressure generating means, Since it constituted so that the 
ink suction sequence containing the 2nd suction mode which attracts ink by the high 
rate of flow from a recording head succeeding this 1st suction mode might be performed 
The air bubbles which remain for the upstream of a filter member in the 1st suction 
mode can be moved so that a filter member may be touched. Moreover, can pass said 
filter member, some [ at least ] air bubbles in the condition of having touched the filter 
member in the 2nd suction mode are made to be able to flow in a recording head, and a 
capping means can be made to discharge them from the nozzle orifice of a recording 
head as it is. 

[0086] Therefore, the amount of the air bubbles which remain to the upstream of a filter 
member can be reduced, and generating of poor printing under the effect of the residual 
air bubbles described above at the time of real use of a recording device can be abolished. 
[0087] And said 1st suction mode is controlling in the condition almost equal to the rate 
of flow of the ink generated at the time of full duty printing, it is prevented that some 
residual air bubbles invade into a recording head side at the time of printing of actual 



full duty, and the dependability of printing of a recording device is guaranteed. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing ll It is the perspective view showing the body part of the ink jet type 
recording device which applied this invention. 

fDrawing 2l It is the sectional view showing the example of the capping means carried 
in the recording device shown in drawing 1 , and its peripheral device. 
[Drawing 31 It is the sectional view having shown the condition of equipping with an ink 
cartridge to the recording head carried in the recording apparatus shown in drawing 1 . 
fDrawing 41 It is the sectional view showing the condition of similarly having been 
equipped with the cartridge. 

fDrawing 51 It is the block diagram having shown the example of the control circuit with 
which the recording apparatus of this invention is equipped. 

fDrawing 6l It is the flow chart which is performed by the recording apparatus and 
which usually shows the control sequence of cleaning actuation. 

fDrawing 71 It is the timing chart showing the control gestalt of the two-step cleaning 
performed by the recording device. 

fDrawing 81 It is the sectional view showing the reduction effectiveness of the residual 
air bubbles at the time of performing two-step cleaning. 

fDrawing 9l It is the map gestalt Fig. showing the 1st cleaning selection mode made by 
the recording device of this invention. 

fDrawing 101 It is the map gestalt Fig. showing the 2nd cleaning selection mode made 
by the recording device of this invention. 

fDrawing 111 It is the sectional view having shown the suction condition of ink, and the 
relation of residual air bubbles. 
[Description of Notations] 
1 Carriage 
6 Record Form 



7 Ink Jet Type Recording Head 

7a Nozzle plate (nozzle forming face) 
7b Nozzle orifice 

8 Ink Cartridge for Blacks 

9 Ink Cartridge for Colors 

10 Capping Means 
10b Cap member 

11 Suction Pump (Negative Pressure Generating Means) 

12 Wiping Member 

13 ** Ink Tank 

14 Atmospheric-Air Disconnection Bulb 

21 Hollow Needle (Ink Supply Needle) 
21b Taper-like space section 

22 Filter Member 

30 Printing Control Means 

31 Head Driving Means 

32 Flushing Control Means 

33 Cleaning Control Means 

34 Pump Driving Means 

35 Cleaning Command Detection Means 

37 Cartridge Detection Means 

38 Cleaning Mode Selection Means 

39 The Number Measurement Means of Cartridges 

40 Elapsed Time Measurement Means 

41 Environmental Temperature Storage Means 
43 ROM 

71 Head Case 

71a Taper-like space section 
A Residual air bubbles 
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*S-t-5-f i-'**- h y y^fcigiiU, A-bVyVlH<D 

matefcttrtttony 4fr*WftlL. SUISSE®— y K 40 
X/H»j«ffiSr*tJh LTAJEIg^a^'bOrftiESrS: 

it y * ^sw-s-rs <k 5 fc»»3*sss 1 »§i*- 

Kfc, rroJgiS?^- Kte*ttUTilWEIE»^y Kjo» 
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[0 0 2 2] rcp^-, huIE^ II— =1^*- KSft# 
a^J;oTHtf$tv5^1©5l*- Ktt, liWEE^j/ 
/ X/W&£a5lc:gag § tbfc^TO / X/vpi p^^Ir) 

[0 0 2 3] -?:LTtfrl5Lfc-Y>-^(DPii?|ftiJ^](i, -TV 
f*{&«f£M Sr^-T 5 w t -e 1 5 , 

[0024] strffi^ y-=v^-K®^#a 

[0 0 2 5] fLt v *«W©»SUV^*©»lBtJ:j8 

a»±, Sji^tfffl^a^bosii^x-^ics^^ 

"C. tulE^l!S§l^-K*5j;U:^2®§i ; e-K$r#^-(' 
[0 0 2 6] *fc, **MOte©jf*-H^|t*©JU»»c 

i-5ii^?asi2tg#a^$ ^tiiL, Hirfi^ y 

7*-fi\z.m^X. «5ilS^l®9l*- K*ilf»2a5l 
[0 0 2 7] ^bfi, *36W©^©*f* LV'SOfcOflfllfi 

y y*s&ftw^m*t><D8im%- h y y^jfrr-^ts 

<JV^> «riEJ|!l!»§l*-K*sJ:tJ<*2»5l*-KS:« 
[0 0 2 8] U±<0£5\Z.mf&£tltcJ y 
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/vm p *» t> * * y t° s y&mzmm £ ft-s. 

[0 0 2 9] BUlE7-f/^g5«"<D±iffifiSfC^ 

[0 0 3 0] i©J:5Jitf^ffl*lia**afc»fc, tufE 
j|Sl!ft§l*- Kf±7/u^a— ^^-W^fc^i-SW 

[00 3 1] 

^flsW^SrifJfiHKiio-C^UfctO-C*)*. Hit** 
^tfff 1 (i^r-y y yv'T'fc?). *ty y v>-=e— ^ 2»C 

[0 0 3 2] *y y y^lOE«kffl»6»C*tl^'f-5«ilfc 
w -hSBlcttflWBE*^ y K 7 fc-C fcttiWS 7? y 

[0033] action c^-ajKv? 

v-a >-) tciae$ 4xfc=¥-r y t°^y*#IS;T?feo-c; huIS 
W*r- y K 7 ^it±fc»tb LfcB£K, IE*^ y K 7 © / 

*y y tr^^S 1 0 OT*l;ii> * + y t'^y'^ l 
OWrtSS^RaKftjEfc^Sfcfc©^!*^! l^sge 

[00 3 4] HMK^y ^y^fS 1 0 FtfBAgffOtt 
JtJMW«f »c*stt 5S»^ y K 7 ©y X/UHI p©K*S:RF 

«©j!e^«iM8*4:RiJ»U-C-< >-y^££o£m$*5 7 
9y->Vy*»j^co^^yS(ti LTfiMBU £t>KM 
IE©3lzK>":/l 1 A>b©AJE£iE^y K7fc«sffl£* 
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5o *rLT, ^r^ yk'Vy'^&l 0©Jff#fe»± v ^Aft 

[0 0 3 5] E)2fi, Blt*tB*ffllt»iSjifc 

-^lOat, *Y y^-* 1 0 a ft»£l|X^£n7c^ 
iT©^r«4*W J: 9*5*+ y r«Mt 1 0 b £ 

So ^LT^-*- y^Sttl 0 b<DrtjSSe^tt#?LK^ 

9, Z.<D4 Vy Sftl&M 1 0 c fi^f -\r y 7°W& \ 0 b t£— 

[0 0 3 6] ^fc^r^r y-f^r—^ 1 0 a©Tj6g&K(i, 
*y 1 0 a*5J;tf=*-v yy°W&\ 0 b Sr^Jx 

i 9 L"C\ P 1 0 e *s itF±M0S^ 
PI f«^T^5, fU, .^t^^lO 
a©R3lP 1 0 e (ifi^-rT 1 Sr^LTB^I^T 0 

/^-^ 10a ©^MjfcP 1 0 f (Cfi, fiL-yT 2 

[0 0 3 7] H2fc*i»t5ff#7f4» Bft^yK 

Sr^UTia9, rrofS^y K 7 fi^r^ y If 1 
0(DJi$pJc^»ufc^ / X/w^Bi-/ c eip*5/X/i-7 p 
u- h 7 a ASffTiE*^ y7%tt\ 0 b i o Tiif it (=* 

^U— h 7 a (CJ4li^CO/X/WMP 7 b*S^$tbT*3 
9, «-/X/vBBP 7 b tcitiS LTE@$ ttfcflE«^SiT- 

[0 0 3 8] £t±©«^fc*JV^T, WIEIE^y K*fc 
HI 2 (C^-TJ; 5 tcdr-^ y rgBW 1 0 b SrlE®:^ y K 7 CO 

■?* i o ufc««-etTfc*t5. 

[0 0 3 9] tii?*), Z<D&mX-m\#>7' 1 1 Srf^ 
tb$-lir5^i:T% *ty7Wl0bOrt»aiH|l:«E 

as-s-jt"^ yx^p 7 b*>b-f v^*s#m*ax5. 

fe^MM^-'^r 1 4SrM#$-&5 t, ^y yrgi5tt-rt 
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1tJ ^9 Zf-x.-T'T 1 LTi'f 9 ^9 1 3 \z 
[0 0 4 0] fcfcBBStt, *t-Yl> yi?tzmmZtlittim 

X/V:7*W— H7 atfSefi&tVCfcO, rO/X/l^t/U— 

h 7 a lc»i*«:©y X;Hip 7b«§h, £7t£/ 
X/VMD 7 bKttJ&LTJEmSKH^.fcST*^-* 

[004 1] mflE— j/ K-ir— * 7 1 ©igBJefci, 4 
*£$+2 l *sitfi:^litcEa$H-C*st>, MIE^s/ Y9 

7 1 je»«is 7 d » % 

m&*£#f2 l rt^v^&^il^T^S. 4 

ttmmm&i*. *iv^*lp]— k*£*ut*s9, mn-r 

R-»»K»±ia-«F-S-SrWU-C*©»*l*Blifil±«l»i-- 
[00.4 2] Bl3^*5»tSfeJffiO-r>-^#t^$f2 1 fit. 

#-hy y^8^HJB*iSjd»fe»*T?#5 J: 5K:«j« 

[0 0 4 3] Z\(D~/ Z 7 y94 1/9 ll — V D y v'S fi, -t 
W±|f|5©^d5-<>'^Bfe^8 a {C/i$ixT*3i9, Z,<D 

o#?L«$B«- 8 b K:/ 7 y ^ ^ Sftfcktt-C 

gBfcttMDSB8 c*s^j*$ix, roPPgl58 c F*9ld(i=f 

PgfS8 cC0Tffi§B{-fi7^/Wi».gB|t8 e7)S|£i&£*Vt\ 

[0044] pHE h V y v> 8 HI 3 fC^i"J; 

l*sfulB7>f/wA§Btt8 e Sr^jilU I2U (e^l-J: 5 fc: 

*- h y i/v ? 8(ci^*$nytmris^Aia(o^-/Hfi5«-8 

[0045] #7— -f >9iJ— h y y i?9tCf±, 



/<? 

L^yM^^-M) y 5? 8 4:13— T'ifc 9, Lfc 

[0046] w©*7-^y^*-hy7v?9(;ioi^ 

t>, 0 3 fc*^fcl?C;frftteWL&tf IE® 
KO'sy K^-X 7 l±(C«tSl$nfcai9cD3*<0 

■<^9m&&2 lKz^x-zti-ztimmyitettezn. 

io [004 7] 5 fi, hubE Ufcflt^rofB^SJc^ 

^8, 9, Hf^fSlO, m\#^s"l 1 , # 

.[0048] 121 5 t£*5V 3 0 ttfP«lfM»#»-<? 

20 m^^X^- y Y'Wm^Wt 3 1 \z i. <0 K»«*Sr*4 
•C, lE&^s/ K7*>b-<>'^Srntm$ii:5t>05-efc5o 

KWft^aa i wm\7 : -9\z&-3<mWim%<D 
tele 77 7-yy^J»ft3 2H©77-yyy^i 

[0 0 4 9] ??#3 3 t±9 V -~^9mffl^&Xh<9 . 
Z\V>9 V—->'9fflm&8>3 3frh<Dm^\z£<0tfl/y° 

[0 0 5 0] >;-^y^J»fa3 3lc:(±PnJBiJ$iJ 

#«) 3 5< *Ji^y-=y^-h*liRfS3 8J: 

jb-, 9 V-^^y'm^^i^S 5\zi-tm^^4 y^-3 
6d5^$tvT*3«9, IC^'f s/^"3 6 — }?&~7°y 
*s~m?t* liKJ:5', WEJt-Mft^^a 3 5 *»f^ 
§ -Br T t = a T /He J; S ^ y - = X ^Sfef^^UtT $ *t 2> 
40 i^l;«?^$nT^5. 

[oo5i] ^^-3 7fi#- h y ys?«im^a-c*9, 
^w*- h y y-yiiUfi8;3 7{cf*. -Y^^Tj-hy-y 

^8, 9&*h?fr%kmiSiXX\<^i)*?§fr*Wi&>-tZ>* 
<< y*f- dU^-fr-r) V yi?l <D%— N y yf-foiV 

9\Z^IWL^, Z.<Dimf§rte*x hay^-^CMS 

[oo5 2] -?t\ HtriEi? y-=v^- Ka*#gk3 

8 Kfi, *- h y y V%®rM^WL 3 9 . SigUfPflfHai* 

t4o, *>£vmmM.&mm^wz4 ifatb<D*:ixz'tx<D 
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[00 5 3] SMB* — h 'J V 5?*SH»#» 39lt V 
4ol/>T^$H7c^ffl*- K y yV&ikl3t?^\-Tv7 

t, *— h y y ^S^^tlTV^S^A^O^T©^ 

- MJ «/ i?mftm^& 3 9l±, mJlE* * H => >- 1> - * 
4o^T^$ti7cffiffl*- h y yim (N) Sr* h 

[0054] *tcmt£&®&tmftm^m4 o f±. t&mm 

gco^ihSii^5rff-ffliJi-?> i>(DXh 9 . r.tbt>ff)|E* 

iB^SS<0»j^mj!Sc0OF F«l^©feji^raSr* >>V h 
<fc 5 fCf^ffl-T 5, £ b ^ftrlE^)E.*IElt#S 4 1 

j; o t# & 5 ifflsotsiia £ lEti-r 

[0 0 5 5] rtub, *- h y s/^fhSiJ#S3 9, & 

ia^FFflfffflij#©4 o, *3<t^is^iasisti^4 i x k> 

— Vmm^Wt 3 8 f±, ^fero&x-^tCg^T, R 
OM4 3ldT?ir:* U ROM4 3»]itfv^I 

TOJ^»©«)^SaRcDSASfic*;^T N * y— = 
>-^jp#S3 3i-*tLT#x6-r5^-rn^ro^ y-= 

[0056] men. ik±nmm^x^mmm.\zt6\^ 
-r? ))-->> ymmt, mtc7jW-r==.7VK*-r y^3 

[0057] tm> ^y--y^Jflfg;3 3B^ 

y-^^sofg^Sttst, ^fs/ysi nc*? 

SrHtf-rSo rw^x .yT'S 1 1 lc*5tt5!7'i' fc°>-y*Ri 
flstfu *-ryt°>-9^mi Ofc J: OfS^s/ K 

fi>h<< ^9 £3£fffl#]U:®3l S-frSMSlcioi^-C. =*--ir y 

[0 0 5 8] g^t^ry/S 1 2lc*3^-C, fEfl^y 
Kf±*^ y t°l/>f^Wt 1 ChK^ltlU IMk^y Y<D / 
Xt\>-7\s—Y7 y-7°mt\ 0 bfCioT^Tih^ 

!^^TPii?|^^^l 1 5r@T^R.WK$^:5r i: 
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[0 0 5 9] titiZ.<Dm^- tfTlESi^lTKV^l lttfiH*. 

So 

[0 0 6 0] Xfy/Sl 3 1:^^, *\y¥ 

io ^t^tvmi oKJUi-rsg^i^yT 0 ! i as 
v^fij^-r v^^^i? i 3{^#m$n5o 

[00 6 1] igc^T^XS/T'S 1 4JC:lot^-C\ StflEfil: 

<d / X/vffl p a* <b « a b it ti: t ^ ? | Sbf^-ei^S: 

/i^y 1 4 §rH# ufc^-ep^^iTKv^ 1 1 zi&mxmw) 

20 [0 0 6 2] -tUt, 1 5tC*3V-C, *V y 

fy^fSi 0(c®ii^nfc^«HJS:/Vpy l 4^BS# 
Six, |f?]C< dr^s' tViCfil Otc5gffl-r5®5lf y 

[0 0 6 3] $ ^.-r yzfS 1 6(c*5^T, ffi^ 
?/ K7f4!7-f i^^^UU 1 2±SriliiLT!7-r"t°>' ; /i!) 

30 [0 0 6 4] m^^X^T-yy'S 1 7(C*5V>T, St^lE^: 
— y Ktt^f ^ y t°>-i/#g; 10l:iot^y^ cD/>4Pii 
§l»f# («*K5I2) SrS«t5 0 Z.i%\it±±i?<D9 y- 

[0 0 6 5)S^7 5'/S18l:S^t 1 dr-Vyt 0 
^9^fk 1 o iciiii-r^^M^^/v^' 1 4^w#$ 

fm^^^h\Z.Xy, *^y-7Hm\ 0 brtiC®§IS 

40 [0 0 6 6] i^V^T^X-y^S 1 9 IC&^T, 15®^ y 
Kfi!7^ t'y^Wl 2±Sraii-f Sttitfoy'f tV 
y'mWt&V. ^ry7'S2 0m5!>x^ h 

^7-y-ys 2 OfdiSBf^W^Ji^ h^S®^ 
l:;/r^ys2 l t;::ia^T!E@^ y Kfi^r-^ ytf^ 
o^io-cwitsiv ^ y-^^^a^Ti- 

[oo6 7] u±mwvti? y-^v^MSf*. ±(cie 
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© J X/uffl P © g »4 <0 mWM. Z l^ttE*^ y K 

L-cfc£*b$»fir©* y-=y^it*&5 0 — ar, mr 

iR#lk 3 8 *»£>©»-£ SrXttT, fffifl- 2 1 ©SSSB 
f&ZtiX^Z,, 

[0 0 6 8] r©t^©^ y — =i^Masr2S* y — 
=y^iW;iiU r©2S^ y— sy^»B7K 

Ji^SStc^i-#14f4 N m,\if^-s-f\ l fc|B»i-3fc«>© 

(Hz) SrfeSftm (t) £©H«-C*Ufc <>©-?*> 

[00 69] t'ib*,, JJ— =:^©WI*&B# (t 

1) fcjsi^TJi/KgiJK^i 1 zmm-tz/^x^— 

^Kfi, ft$)>xxxX(?5igl!j^-?/u^ (^Bi-^fi, xxxxh 
z) asBMrnSit. w*t»= J:oTl2l7cDT^SP(-*-rJ; 5 . 
(c. >Cv^HcVl©«EiS-e!R5l*tb5. 
[0 0 7 0] r©ISVll±, ffriB:7^l-*g|W2 2© 

K£*BSU. ^-©^©^^©flESVlfi, 15®^ 

y k© / x/n» p^f> m&fKmmmmmx^ srPtm 

011 (^) -c^Ufci 5(cag*if&A(i. ^^©gft 

[0071] z.ti\zm<t%m (t2) a>b (t3) \cm 

1 Srlgtti-rs^Vw^^e— <7(C, 
YYYY©^'^* (tftl-ftvtf, YYYYHz) SrRWn-TS 
K:, -rv^H:V2«)«ISfi-C!R?|**ta. c\ih,fc.i: 9 7 -f 
A© — olil±» 08 Jc^L-fcJ; 5tC7-f/i-^SB*t2 
©£ * 4 sir t y X/vm □ i 9 * -y y fc^^i&fiil 

[0 0 7 2] ^©^*, 7-f/P^gi5«-2 2(D±«ftfl!lJC*3 
»t^«eM^A©*liteM$n, 08 (n) (C^-f-J;5 

^+^2 i©±awci sepias, ^©ms 
(o) K*r*«aA©a«sft^*j^THt» 

^a— X^— ©^WMcfc^Tfc, ^©^©-f >^© 
«E*fc £ t> 7 -f yl^ AIT 2 2 # <Ht £ k 

IE«K«©*fl[fflB#fc*JVNT, IWE-Ufcat« 



[0 0 7 3] J^tc0 9JoJ;OJ0i Ott, msicfctfSy- 

Lfc 2g^ y -=^^»f^SrajR«>KlifT$*»ttR* 
?r:Lfct>©T*fc£ 0 

[00 74] S-T0 9 f±, A-hy *yi?wm?a 3 9 
io d^Wftffl*- h ^ 7^-^ (N) ftiBttlHgl- 
*#«4 0A»b©tta«rlH]'f f -^ (Tl) 

[0 0 7 5] *— h y y 5?»thJB#a 3 9 2» 

"5" *»©»#Ki*JV^tt» yjfr?2 2©±«Efc# 
«Ei-Sa«St*SlA©l:*lt««J*# < . Lfe#otfil 
20 l$rott«#»4 Ofc«fcoT»feft536«©WROFF« 
*^©&j@NfMT 1 ©*n(pTfC*^t?P>-f , iT2g7!J 

5 *ri©»^lc*iv 2 Jt^ y -= 

[0 0 7 6] 4fc, h y yiWWfSS 9 
bn5«]»!^*«©*-Hy y^©«SMRN* "5" £A 

±©^•^c^5^^T^i, 2 2©±M(c#ft-r5^ 

T 1 ©#P{5ncJ:oT> if y — K*SillR$H5 
•fc 5 

[00 7 7] i-^C*?*>, ttrESig^FlfflT 1 *5 8 0^* 

s/v-V^Maic J; OXERS' K©«lie©|Hl«dS0n 
•5. *fct&fEigj@NFKT 1 *S 8 0f$ltilU±> 4 2 ONfP^ 

40 r©«#jc*s^Tf±, SfffBLfcii^y 

[00 78] $ fcfcmilEgii^raT 1^4 20 NrKgl± 

t, 7-</w-i?gew©±«Effi!i©^emfa©'>^< tt— «e 

[00 7 9] * ^0 1 0 tt, S^taSf2tS#^4 1 J: •? 
^§^H4ig»©BfFlHl^fflR5F©*^*i«?aS (Te) £th 

-fx-^ t , HtrlESai^Mffao#©4 0 ^fe©igi§s!F^ 
so ^-^ (ti) ita<5^-c, i!27 7 7->y^ 
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[0 0 8 0] -r^t>*>, Sgit*il5ia«T e*S3 0*C*W 

©t^-efcot. S-OHuiasiaNfisgT i #8 osm-mr 
an wx> * < , * itamxte a # g -f 5 s-a- ^ t * 

[00 8 1] &&&iaiil&TetfS3 0"C*ffi©« 

^fcot, l.oilWEl6j8B#MT'1^8 0^IB£t±» 4 

[00 8 2] £ "btC, S»*Stfi*T e # 3 0<C*fi© 
S-&i^jJS*S<» Lfc^ 0 x2S^ y-=V^SrlltTU 

So 

[0 0 8 3] $ fefc^fc, HUiE»«*i«}aST e # 3 0 

So 

[0 0 8 4] 0 8 3oJ:tf0 9l;i7fH-;5' y — 

i©2o©HS» 4fc»^*i«mgtg$B#Pfli:©2o 

©H*fc i 9 * y -=>-^©?»«*«Wi-s £ 5 K LT 
J: t«l**iRa*©-tiveix^»©B8*K: ± o X * y - 

* y -=y^»i5:lKt5 <t 5 s r t 

[0 0 8 5] 

^J&K i t) K*^ y K© / X^^B5Sr»lt Lfctfti 

a»e>te*a-c>r 1 -© 

SrHtff S <fc 5 Lfc©T% g 1 »§| ft- Kfc 
HK*N*T7 w /w*SWc& LfciRJ®©'>ft < £ t> 



y tfv^#a»c#ifl £*s r t a*-e# S„ 

[00 8 6] L7ct>SoX\ 7W/u^9JW©±i5Kffiat^e 

*-sftS©JUMft»s-e:s !B«f$Eg©fH£ 
©fg££r& < i-r 1 7)5 1?# So 

[00 8 7] -t LTMIB^ 1 K(47/Vfa-f 

[m 1 ] *^pj^3iffl bfc-r >^ ^1 ^ hiSiE^e© 

[B2] Hl»C*t«»iS11fc*«l$ixfc*+yt , V^ 
fit *©H>a£«©«**-*-Wrffi0-C*)4. 
[0 3 ] 01 lc*-t-fE»3Se^««$^fcfEfit^s/ Kfc 

• 0T*fcSo 

20 [04 ] Ir) C<'%— b V -y ittmm * ixfc««S:*i-W 
ffi0T-$)So 

[05] *%w<Dmm&m^%iffiZfrz>®m&&<»w* 

[06] iB^gS»cj:o-c|ltT$nsia#^ y—=.yy 

[07] mmmm^xoxmnztiz v --^y 

[08] y-=>^5r^fTbfc^a-©a®mf&© 

30 [09] **W©E«k»WwJ:o-C*$ix5*l©^y 

[01 0] *3BW©IBfiafi«HJ:o-Ci$*t««2©^ 

. [011] -f^*©R3ltt«i:a«ftfc©Hffi:«r*l, 
7t»fffi0T-*>S. 
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